Model testing
Dataset. Independent test data were selected from the 2007 Countryside Survey. Vegetation plots were selected from locations not sampled in the 1998 survey and therefore not spatially confounded with the survey data used to build the statistical models. In all other respects, selection criteria were the same as those applied to the training data. Hence, plots were only excluded where they sampled urban habitats, boundaries and linear features, improved grassland, inland rock, maritime habitats and arable land. We selected 4 m 2 plots (n = 97), of which 15 had observed occurrences of ombrotrophic Sphagnum species.
Model tests. Both the generalised additive mixed model (GAMM) and the generalised linear mixed model (GLMM) were solved using values of model covariates applying to each plot location and using the best parameter estimates from each model plus at the upper and lower 95% confidence intervals on the parameters.
RESULTS

GLMM.
Predictions were highly uncertain given the large 95% confidence intervals on model parameters (see Table 2 in main text). In addition, several outliers were observed (Fig. S1 ). All outliers coincided with conditions that were predicted to be highly favourable for ombrotrophic Sphagnum cover with very high mean monthly rainfall and high soil C:N ratio. Three of these outlying plots were occupied. Sphagnum was absent from the rest despite high substrate C:N and high rainfall.
The outlying values partly reflect the non-linear scaling resulting from backtransformation of the logit cover values. However, with or without the outliers, the plots where Sphagnum was observed had higher predicted cover than where Sphagnum was absent (Fig. S2) 
GAMM.
Results were very similar to the GLMM test with greater predicted cover for plots in which ombrotrophic Sphagnum cover was present in the 2007 survey. Predictions were more variable, consistent with the greater sensitivity of the model to variation in the explanatory variables included (see Table 5 in main text). Table 2 in the main text 
